Amorphous TbFe films with perpendicular magnetic anisotropy are attracting wide attention as promising candidates for erasable high -density magneto -optical recording and thermomagnetic printing. TbxFe 1-x thin films with 0 ~ x ~ 0.37 are deposited on glass substrate~ using r.f. sputtering. The magnetic remanent domain structures are studied at room temperature using the longitudinal and polar Kerr effect. Samples with 0 ~ x ~ 0.23 exhibit magnetic in-plane anisotropy, while samples with 0.26 ~ x ~0.37 possess uniaxial anisotropy with easy axis perpendicular to the film plane. The remanent domain structures depend strongly on Tb content. High remanence and high coercivity are found for samples with 0.27 ~ x ~ 0.34 which is confirmed by additional vibrating sample magnetometer (VSM) measurements.
INTRODUCTION
Amorphous rare-earth-transition metal alloys are widely investigated for the use as magneto -optical recording media. 1 • 2 Moreover it has been suggested that TbFe films could provide suitable media for magnetic printing. 3 • 4 In magnetic printing, latent images are produced thermomagnetically and developed using magnetic toner particles . 5 For such an application, films with high remanence and/or sufficient thickness are required in order to create a strong force on the toner p~u1icles. The domain structure and magnetic prope11ies (anisotropy energy) depend strongly on the composition 6 and on preparation parameters (substrate temperature).
7
In this paper, we rep011 the influence of Tb concentration on the remanent domain structure and on the magnetic propetties (saturation magnetization, coercivity and remanence) of thin TbFe films.
EXPERIMENTAL
In our experiments, we use Tbx Fe1-x thin films with a Tb content x between 0 and 0.37. The deposition was performed by co-sputtering in a pure argon atmosphere ( 99.997 %) using a target-substrate (glass) distance of 35 mm .These deposition parameters are used for all samples. Details about the sputtering conditions are reported elsewhere. 8 • 9 The composition of the films is determined by using X-ray fluorescence analysis (XFA) where values of x=O. All the samples are coated with a thin Al 2 0 3 protective layer. The size of the sample is 30 x 30 mm 2 .For fUI1her measurements, the samples are cut to a size 15 x 15 mm 2 . Each set of samples is used for different measurements in order to obtain reliable data .. Auger electron spectroscopy (AES) measurements are performed in order to check composition data obtained by using XFA and to obtain data about films homogeneity in the growth direction. Using a DRON -2 diffractometer, the angular distribution of X -ray diffracted intensities is measured using Mo Ka. radiation up to :
The radiation is monochromatized by using a concave quartz crystal placed in front of a scintillation counter. Computerized data processing allowed for corrections of X-ray scattering in air and in the glass substrate as we11 as absorption in the film. The first two contributions are estimated by measuring, under the same experimental conditions an annealed Au foil and a clean substrate respectively. The absorption ll' tin the film (jl =linear absorption coefficient) is measured with Mo Ka. radiation in transmission geometry with reference to a clean substrate.The remanent magnetic domain structure is directly observed by using the Kerreffect and a digital contrast enhancement scheme. 10 The local hysteresis loops are studied by using & He-Ne laser in the longitudinal and polar Kerr-effect configuration. Additional magnetization (M) versus magnetic field (H) loop measurements were made with a vibrating sample magnetometer (YSM), calibrated with aNi standard in a 20 kOe applied field. All the samples are measured in two position, perpendicular and parallel to applied field.
RESULTS AND DISCUSSION
AES depth profile analyses shows that our films are homogeneous in the growth direction. Fig. 2A and Fig. I . It is clear that we have now a structure with free magnetic poles, that can be led into a magnetic applied field to a bubble structure.Fm1hermore. in Fig, 28 there are two big domains one black and one white. Inside of the white one there is possible to be notice the circular black domains with different diameters. Some of them seems to have the bubble dimensions. There is also interesting to point out the differences between Fig. 2A and 2B which represented the two remanent patterns before and over composition with compensation temperature near room temperature . 12 In general the domain structure depends strongly on the direction of the uniaxial anisotropy and the magnitude of magnetization which is influenced by the compensation temperature. 13 This statement is also confirmed by our domain observations, Fig2B-2D, where the domain dimensions are gradually decreasing with increasing the Tb content far away to the composition with compensation temperature near room temperature.One of the main conclusion results from the domain observation is that samples with 0 ~ x ~ 0.23 show in plane anisotropy ,while the sample with 0.26 ~ x ~ 0.37 show uniaxial anisotropy with the easy axis perpendicular to the film plane. A typical example of a local hysteresis loop obtained by using a He-Ne laser in the longitudinal Kerr effect for the Fe polycrystalline sample is shown in Fig. 3 . Similar curves have been obtained for the sample with 0 ~ x ~ 0.23 , proving that easy axis is lying in the plane of samples. For all the samples additional M-H loop measurements, using a VSM with the magnetic field applied perpendicular and parallel to the film surfaces were carried out . Fig. 4 shows the dependence of coercivity (He) versus saturation magnetization (Ms) .The sample with x = 0 has the lowest value of He and the 
Ms (Gs) -High magnetic remanence is found for samples with 0.27 :s; x :s; 0.34 .
